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N Executive Summary :-',_'.f';;‘

The St. Lawrence River ecosystem is a multi-use natural resource area. It is
currently used for drinking water, fish and wildlife production, water o]
recreation, commercial navigation, hydropower production, industrial water 4
supply, and even for waste disposal. Simply stated, some uses conflict with o
other uses. 1

In order to protect/enhance the natural resources and to understand the cost of e
the impacts of noncompatible uses, the ecology of the ecosystem needs to be iy
understood. Since the acquisition of new biological information is costly, it -

is prudent to build on that which was collected in the past. This report
presents a compilation of published and unpublished natural resource
information concerning the International section of the St. Lawrence River. It
includes an extensive bibliography, cross-referenced to individual species and .
their habitat requirements. —

In addition to searching out the literature, we used aerial photo 1‘_'..-'{;'
interpretation to identify major habitat changes. Photos from 1941, .
supplemented by 1955 photos, were used to identify “pre-Seaway"” habitats.

Imnediate "post-Seaway” habitats were mapped from 1959/1962 photos. Photos . q
from 1979 were used to show "present" habitats. These data were used in g
conjunction with abundance information on various fish and wildlife index .-

species to discuss the present ecological setting and to attempt to relate
changes in abundance to causes.

) . .
PRI

Index species were chosen based on such factors as habitat requirements and ]
vulnerability to habitat changes, importance to man, arnd available information. ———id

Twelve fish species, eight birds, four mammals, six amphibians, and six -
reptiles were chosen as index species. R
Co
KN

Based on the available information, we found that histurically abundant fish o
species, such as lake sturgeon, northern pike, and walleye had declined in Bty
abundance by the 1940's. Probable causes for the decrease would be destruction ol
of spawning habitat in the various tributaries due to dam construction, ~—t
overharvest, and pollution. -

The construction of the hydropower complex and navigation system in the late
1950's caused major habitat changes. The damming of the River resulted in the R
flooding of uplands, islands, shoals, and shallow nearshore areas, resulting in SRR
an increase of water-covered areas. For example, "deep water" areas (over 18 ———
feet deep), increased by more than 7,000 acres. Dredging for water flow
control for hydropower production and adequate navigation depth destroyed some
shoals; however, the flooding created more shoals, for a net gain of
approximately 350 acres (38 percent increase). Most of this new shoal acreage
was formerly island upland. Habitats which were lost and not replaced include
"riffle" areas and mainland deep littoral zone (6 to 18 feet deep). The latter
decreased by over 700 acres (9 percent decrease). These areas were replaced by

deep water.

Current abundance of some major fish and wildlife species is not as great as ‘
would be expected from the quantity of available habitat. Limiting factors o
have not been documented but probably include lost fish spawning areas due to — =
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3 riffle flooding and the chemical loading of some areas of the River by
3 industries (a secondary impact of the hydropower development).

Specific cause and effect relationships between habitat changes and the —
abundance of index species were not readily apparent. This was due to the
scarcity of historic biological information on the St. Lawrence River.

Studies needed to better understand the system and to measure the impact of
changes are outlined in this report. Areas of special attention are
hydraulics, contaminants, and life history requirements of fish and wildlife
index species.
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“The search for truth is in one way hard and in another easy. For it
- is evident that no one can master it fully or miss it wholly. But
. each adds a little to our knowledge about Nature, and from all the
facts assembled there arises a certain grandeur.”

Aristotle, 384-322 B.C.
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Preface

The importance of the st. Lawrence River to the North American continent is
being recognized. As the navigational entrance/outlet to the Great Lakes, the
St. Lawrence River is of international importance. As a source of hydropower
and recreation, its impact is very great in eastern Canada and the United
States. 1ts importance on a one-to-one busis is probubly greatest to the local
resident who en_nys the benefits of living near the great river.

The present and potential use of the resources of the St. Lawrence River can
result in conflicts between user groups. Conflict resolution and resource
decision making will be on firmer ground if detailed environmental knowledge is o]
available. The needed knowledge includes basic information as to how the D
system works and policy positions such as fish, wildlife and habitat management -

plans by the respective agencies.

The ultimate goal is to use the historic knowledge concerning this area, and
build on it in an organized, systematic fashion towards ecosystem management _
and impact evaluations. ouch progress would make the St. Lawrence River an 7
exception to Handler's (1970)* comment "...in most of the world, environmental ]
biology has not yet passed the stage of inventory and survey, and is far from
ready to grapple with the galloping degradation of the human habitat."

wolf-Dieter N. Busch
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ljandler, P., ed. 1970. Biology and the future of man. oxford Univ. Press,
New York. 936 p. - -
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List of Agency Abbreviations

s AOU - American Ornithologist's Union
. ASCS - Agricultural Stabilization and Conservation Service !,
i DEC - (see NYSDEC) i
o EPA - Envirommental Protection Agency oo
GLWQB - Great Lakes Water Quality Board s
e 1JC - International Joint Conmission X
i ILERSB - International Lake Erie Regulation Study Board e
ISLRBC - International St. Lawrence River Board of Control =

NCET - National Coastal Bcosystems Team

NOAA - National Oceanic and Atmospheric Administration ;

NYSDEC - New York State Department of Environmental Conservation

NYSDOH - New York State Department of Health N

B OMR - Ontario Ministry of Natural Resources '

- PASNY - Power Authority of the State of New York

SLEOC - St. Lawrence-Eastern Ontario Caommission

SLSDC - St. Lawrence Seaway Development Corporation

SUNY - ESF - State University of New York College of Envirommental Science and
Forestry

SUNY - Potsdam ~ State University of New York College at Potsdam

USACOE - United States Army Corps of Engineers

USDOI - United States Department of the Interior

USFWS - United States Fish and Wildlife Service

USGS ~ United States Geological Survey
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_ I. INTRODUCTION

- This report describes, based on available information, the fish and wildlife
N habitats and communities of the U.S. side of the St. Lawrence River, both past
and present. The goal was to provide a comprehensive reference which presents .
. the accumulated knowledge concerning fish and wildlife of the area. The
. presentation includes trend analysis through evaluations of changes in habitat
. and, when data were available, in the abundance of key species. Particular
attention was given to index species selected from those with available life
history data. These species were used to discuss changes in habitat
suitability (availability) and to describe the current condition. Major
information gaps which need to be addressed in order to understand how the
system works and to evaluate the impacts of new environmental changes are

identified. This information should also be of use to management agencies to
optimize fish and wildlife resource management.

Geological Origin and Evolution of the River

The present shoreline and upland topography of the St. Lawrence River region is
the product of many geological processes, including glaciation, marine
inundations, uplift, erosion, deposition, and weathering; some of these
processes are still ongoing. Two primary geological phases are responsible for
the St. Lawrence-Eastern Ontario topography. The first, a pre-glacial period,
occurred from one billion to four hundred million years ago. During this
period the sediments, from which all the major bedrock formations were formed,
were deposited. The second phase consisted of the final glacial advance and
retreat, which drastically altered the relatively flat landscape by changing
the course of streams and rivers, scouring bedrock surfaces, and spreading
glacial debris. The melt waters from the retreating glacier flooded areas and
carried mineral debris. The coarse materials were deposited close to where
they were discharged, while the fine materials were held in suspension and
settled out as the velocity of the melt water decreased. The deposition of
this glacial till provided the principle parent material for most of the soils
of New York State (St. Lawrence-Eastern Ontario Commission 1977).

Geologically, the St. Lawrence is a relatively young river. As the last ice
cap melted 20,000-30,000 years ago, the present Great Lakes were formed.
Retreating ice clogged the melt water flow outlets to the north. Lake RN
Michigan's outflow was the Mississippi River and water from Lake Erie flowed -
southwest down the Maumee Valley. Later, after the ice melted to a level below
the lake surface, Lakes Huron and Michigan flowed eastward to the Ottawa River.

Meanwhile, Lake Iroquois (presently Lake Ontario) drained through the Mohawk N
Valley. About 5,000 years ago the topography had altered. All five Great
Lakes began flowing out through the St. Lawrence River. Since the Great Lakes
Basin is still rising, some geologists predict that all of the Great Lakes
except Lake Ontario could, under natural conditions, drain into the Mississippi
River Basin (Menefee 1940; St. Lawrence-Eastern Ontario Commission 1977).




Hydrology

The St. Lawrence River runs almost due northeast, emptying into the Gulf of St.
Lawrence near the 50th parallel. The River is approximately 540 miles long,
arising from Lake Ontario at Tibbett's Point, New York, and emptying into the
Gulf of St. Lawrence at Father Point (Pointe au Pere), Quebec. The
International section of the River is approximately 113 miles long, 28 of which
is Lake St. Lawrence, formed by the Moses-Saunders and Long Sault Dams and
extending upriver to the Iroquois Dam (Fig. 1). Eight miles of the River are
located downriver of the dam, while the remaining 77 miles extend from
Tibbett's Point to Iroquois Dam.

The St. Lawrence River is dependent on the Great Lakes for most of its water.
The surface area of the five lakes totals 95,160 square miles and represents
one-third of the surface supply of freshwater on earth. The precipitation
catchment area of the Great Lakes Basin is 298,080 square miles, of which 32
percent is lake surface. Approximately 40 percent of the precipitation on the
basin is lost by evaporation, which sometimes exceeds the supply in winter
months (Menefee 1940).

The quantity of water flow in the St. Lawrence River is dependent on three main
factors: 1) precipitation on the Great Lakes Basin; 2) evaporation from the
land and lake surfaces; and 3) the amount of water released from Lake Ontario
by the control structures in the St. Lawrence River. The average outflow is
approximately 243,000 cfs. The maximum recorded mean monthly flow of 350,000
cfs occurred in both June and July of 1973, and July, 1976, while the minimum
monthly flow of 154,000 cfs was recorded in February, 1936 (Table 1). This 2:1
ratio is the lowest of the major rivers in North America (compared to a range
of 6:1 for the Richelieu River and 53.5:1 for the Tennessee River). The
uniformity of flow results from the Great Lakes acting as large reservoirs.
Also, there are no major tributaries f1. wing into this section of the River
(the longest is less than 125 miles in length). These factors result in less
violenc water level/flow fluctuations and little problem with silt (Menefee
1940; New York State Dept. of Health 1963).

Excluding flow from the Great Lakes, the drainage basin of the International
section of the St. Lawrence River is 120 miles wide and drains 7,230 square
miles, including all of St. Lawrence County, most of Franklin County, and parts
of Essex, Hamilton, Herkimer, Lewis, and Jefferson Counties. The principal
tributaries in the United States are the Oswegatchie, Grasse, Raquette, St.
Regis, Salmon, and Chateaugay Rivers. The latter three flow through the
Province of Quebec, Canada, for a distance before entering the St. Lawrence
(New York State Dept. of Health 1963).

et
A4 -8 a0

The total fall of the St. Lawrence River averages about 245 feet, one-~third of
which occurs in the International section (Fig. 2). The water elevation at
Lake Ontario averages about 245 feet, and at Irogquois Dam about 241 feet; prior
to the construction of the dam, the water level at Iroquois averaged
approximately 229 feet. This dam can be used in an emergency to control the
outflow from Lake Ontario. The water elevation at the Moses-Saunders Dam,
formerly 159-169 feet, now averages about 240 feet. In addition to the Moses- T
Saunders Dam, the Long Sault Dam was constructed near Massena as a flood
control dam. If necessary, this dam is capable of controlling the entire flow )

of the River (NYS Dept. of Env. Cons. 1978; NYS Dept. of Health 1963). L
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Table 1 . Normal monthly means (all days) for discharges recorded at the Cornwall Gauge
on the St. Lawrence River near Massena, New York, from June 1860 through
September 1982. All discharge figures are in thousands of cubic feet per
second (c.f.s.). Data through 1974 were compiled by the National Oceanogra:’
and Atmospheric Administration — National Ocean Survey - Lake Survey Centei - o
Detroit; data from 1975-1982 is fram the U.S. Geological Survey, Albany,
New York.

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC MEAN

ot ot e
P P

1860 ——— === emm em= == 276 279 276 269 261 267 264 ~-—
1861 234 241 262 279 300 303 304 29 284 286 285 283 280
R 1862 259 248 262 289 311 305 302 294 282 272 262 260 279
. 1863 261 257 256 278 294 296 290 280 27L 260 260 258 272
!5 1864 238 246 253 265 287 297 287 278 269 262 264 268 268

1865 250 238 255 280 285 285 279 268 255 246 243 240 261
- 1866 219 213 227 244 256 267 269 266 260 258 260 270 251
- 1867 238 254 258 278 295 303 295 283 268 253 248 230 267
- 1868 221 209 222 244 247 262 260 252 252 239 234 241 240 o
1869 218 211 205 255 271 275 283 282 279 274 265 252 256

o

1870 258 259 258 290 314 308 306 290 278 269 260 256 279
1871 241 236 253 265 274 274 270 260 253 244 231 224 252
1872 210 194 198 220 231 238 239 235 230 224 226 209 221 .
1873 197 197 210 251 270 272 270 264 257 247 242 246 244 . o
1874 254 230 274 276 275 281 279 273 259 251 241 233 260 __ —

1875 194 173 206 235 247 250 251 247 238 235 230 225 228 =
1876 229 238 254 282 295 300 302 291 276 273 262 259 272 o
1877 210 235 243 257 262 262 263 255 245 240 234 236 245 :
1878 228 233 251 261 270 270 266 267 264 257 254 272 258 -
1879 246 257 254 264 268 267 264 254 249 237 227 227 251 _——

1880 232 236 243 253 256 261 260 249 244 235 238 227 244

1881 182 195 228 243 247 252 254 247 237 229 231 234 232

1882 243 244 261 267 269 282 282 274 261 248 241 243 260 e
1883 204 208 224 252 263 279 288 285 272 264 261 261 255 -
1884 232 244 260 288 296 289 291 283 270 258 252 249 268 -

1885 240 229 218 232 266 276 278 271 270 262 265 271 256
1886 267 270 272 291 302 297 287 280 273 263 263 256 277
1887 245 252 2064 282 292 292 286 272 201 255 243 237 265 D
1888 224 205 218 248 253 256 255 254 246 237 236 236 239 I
1889 238 220 231 252 255 265 269 264 251 236 232 241 246 ‘ -

1890 250 254 264 260 280 238 292 277 270 262 263 256 268
1891 240 248 262 278 276 266 263 253 242 229 220 217 250
1892 212 200 201 228 232 244 258 253 251 239 232 230 232
1893 212 193 210 246 272 279 274 259 256 247 235 231 243
1894 229 207 242 249 255 266 261 244 238 233 228 218 239 - - -




Table 1. (Continued)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC MEAN

1895 207 190 195 223 228 226 219 215 207 200 193 194 208

1896 197 198 196 231 238 236 233 226 214 207 207 202 215 o
1897 197 191 203 227 237 243 240 240 225 213 209 213 220 -
1898 211 215 228 242 247 248 243 235 226 219 220 221 230 =
1899 215 210 221 238 245 249 244 233 222 213 210 212 226 -

1900 208 209 215 239 245 246 244 237 230 221 216 222 228
1901 214 209 206 234 244 248 242 235 229 223 211 215 226
1902 210 189 222 238 240 243 248 250 243 235 230 224 211
1903 220 220 240 258 260 258 260 255 250 239 227 220 242 .
1904 203 206 220 256 270 277 278 273 264 255 243 221 247 -l

1905 209 218 212 238 242 249 259 257 254 247 241 235 238
1906 242 234 232 241 244 246 250 243 234 231 229 227 238
1907 223 230 235 255 261 262 263 258 249 247 245 244 248
1908 232 231 248 278 292 294 288 279 262 247 238 227 260
1909 215 208 224 241 261 266 264 256 244 236 225 222 238 -

1910 209 200 228 237 248 249 246 241 231 226 220 214 229
1911 204 200 206 224 232 232 231 223 215 211 212 212 217
1912 202 191 198 236 255 268 259 252 247 243 241 243 236
1913 247 243 249 273 280 280 275 265 252 244 242 238 257 .
1914 226 215 218 253 257 257 252 245 241 229 226 215 236 -

. B4

1915 213 203 222 222 221 220 221 227 229 224 219 212 219
1916 218 216 214 245 262 275 277 266 252 239 230 223 243 o
1917 215 224 221 242 245 257 268 266 257 253 251 246 245 R
1918 230 223 241 258 260 259 257 248 243 237 239 234 24 o
1919 239 235 238 251 267 277 275 266 255 245 240 233 252 »

1920 212 204 209 229 229 229 232 229 226 223 219 226 222
1921 227 221 235 245 251 250 245 236 226 219 210 215 232
1922 208 198 213 240 248 252 257 248 237 229 219 208 230
1923 200 196 196 221 229 236 231 225 216 208 204 207 214 -
1924 210 202 208 224 240 243 242 238 230 226 218 208 224 -

1925 183 188 215 227 230 226 222 216 208 204 206 210 211 _
1926 195 180 187 214 225 224 222 217 214 218 227 227 212 o

1927 211 200 221 236 237 242 239 234 224 217 216 233 226
1928 236 231 231 247 249 250 254 251 242 234 231 235 241
o 1929 231 229 239 262 286 287 285 279 267 255 252 238 259

1930 249 252 269 278 279 281 279 266 255 242 231 222 259
1931 214 205 205 216 219 224 221 213 207 201 197 194 210
1932 204 216 219 233 240 237 235 229 2i6 208 204 203 220
1933 204 198 197 212 222 224 217 208 202 193 184 179 203
1934 169 173 183 203 206 202 195 187 180 175 170 170 184

............................................

................................................

.....................................
..................




Table 1. (Continued)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DBC MEAN_ _ _ ]
1935 166 168 177 187 194 199 202 197 188 183 176 175 184 :
1936 169 154 180 218 223 218 211 200 195 193 193 186 195 o
1937 198 207 210 217 233 236 237 231 223 214 214 210 219 "
1938 196 201 208 233 235 233 229 229 220 215 211 206 218 o
1939 197 183 196 230 239 237 234 230 218 212 202 198 215 -y
1940 188 184 185 210 226 234 234 228 221 213 210 211 212 .'{
1941 215 202 202 228 226 221 216 210 205 199 199 194 210 N
1942 193 188 204 225 232 237 236 232 226 221 221 222 220 i
1943 209 220 226 257 274 292 287 282 271 256 256 250 257 o
1944 235 227 229 242 256 259 260 252 243 234 222 222 240 o
1945 195 207 232 256 267 273 271 267 259 268 263 265 252

1946 260 239 256 263 258 260 256 250 241 236 237 232 249

1947 227 232 233 257 271 294 296 289 279 265 255 250 262 o
1948 224 220 240 274 282 284 278 269 255 244 241 234 254 —
1949 233 237 247 254 255 249 241 230 223 216 208 208 233 .
1950 220 225 231 259 262 263 257 249 240 235 234 240 243 S
1951 243 230 262 284 294 292 292 278 269 257 252 253 267 e
1952 258 265 276 294 302 305 297 284 274 264 251 254 277 S
1953 254 257 259 272 279 283 276 266 259 245 237 239 260 __ . ..
1954 228 232 254 267 282 279 271 261 254 253 254 256 258 __ _
1955 260 246 267 289 294 287 276 265 256 254 258 249 267 -
1956 238 234 238 257 276 282 274 265 260 247 240 236 254 -
1957 230 229 234 241 245 247 248 242 234 224 218 214 234 S
1958 219 212 213 230 229 230* 227 223 219 215 207 209 219 o
1959 178 190 203 247 263 263 252 231 219 209 210 214 223 .- .
1960 213 217 227 247 269** 290 275 262 234 204 207 210 238

1961 211 213 209 219 250 279 267 253 247 231 216 214 234

1962 211 209 204 191 197 213 214 217 216 211 208 211 208

1963 200 208 197 190 188 206 214 217 212 212 205 210 206

1964 211 206 193 179 184 196 201 207 207 205 200 193 198 }
1965 183 182 180 184 176 189 201 206 203 203 210 227 195 s
1966 222 222 234 234 212 212 219 220 221 216 212 217 220 el
1967 219 228 215 212 219 218 226 233 232 249 277 281 234 e
1968 241 249 237 262 246 237 253 262 270 262 254 252 252 A
1969 235 252 255 264 276 291 297 295 277 255 248 243 266 -
1970 228 235 235 236 249 249 256 265 258 263 265 259 250

1971 236 248 263 271 285 272 261 259 263 259 247 235 258

1972 222 231 254 273 291 300 310 310 310 302 293 270 280

1973 252 279 299 325 337 35 350 323 317 317 294 266 309 .
1974 240 265 302 310 308 327 336 330 314 303 277 281 299 .. _ _._
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Table 1 . (Continued) ‘- ?

. YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NV DEC MEAN L

N o
1975 256 250 289 301 306 308 290 283 281 302 297 239 284 P |

1976 247 261 290 306 329 348 350 326 309 302 297 239 300 2]

1977 222 215 247 276 280 263 250 260 277 300 29 257 262 : :'j]

1978 250 285 299 293 315 308 290 278 274 263 249 225 277

1979 221 248 270 284 290 29 279 275 283 292 288 289 276 AR

1980 254 253 253 278 296 291 288 294 301 287 280 252 277 .A'_.? |

[ 1981 236 240 265 260 248 253 263 279 296 299 297 300 270 IR
& 1982 240 251 255 274 288 290 291 278 272 265 266 270 270 N “_',g
- 1983 232 245 268 275 281 298 282 276 ——= —== ===  ——= -
k -
. * power pool at Moses-Saunders Dam formed by flooding St. Lawrence River. -
- -
a ** Lake Ontario outflow reqgulated from this date forward in accordance with a g
: regulation plan. ]
-y

Figures in boldface type are the maximums and minimums for each month. -

Note: Between July 1958(*) and April 1960(**), "pre-project" releases were 1

made fram the project. e
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i. Figure 2. Profile of the St. Lawrence River through the dams and powerhouse to
Lake St.. Francis.
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_ i Following the formation of the impoundment at the Moses-Saunders Dam in July,
Voo e . 1958, the International section of the relatively fast and free flowing St.
h ~—- Lawrence River was changed into three limnologically distinct sections.

it’ The first section, the Thousand Islands, consists of large islands and
F expansive bays, with numerous small islands and shoals. This section of the

River was not changed much. It is mostly influenced by Lake Ontario and
N behaves essentially like an extension of the Lake with large open and slowly-
) flowing expanses of water.

The middle section, which extends from Chippewa Point to Iroquois Lock, is
narrow with few islands and shoals. The transition from channel to upland is
abrupt. The reach from Brockville to Ogdensburg is uninterrupted by dry land,
while the reach from Ogdensburg to Cardinal includes several large islands
which occur in the channel (Fig. 1). In this area, the middle section of the
River narrows over a shallow bottom, culminating in the Red Mills Rapids.
Water flow used to be rapid, dropping approximately 15 feet in the last 15
miles. The Irogucis Dam has decreased this drop to 1 foot.

The lower section of the River, now known as Lake St. Lawrence, is highly
modified and contains several large islands and extensive shoals, many of which
were formerly islands that are now flooded. This section of the River was
fast-flowing water. It is now a reservoir which serves as the power pool for
the Moses-Saunders Hydroelectric Project (NYS Dept. of Env. Cons. 1978).

G:- Navigational History

The River has been navigated by canoe and small boats for many years. The
first locks were built in 1783 between Lake St. Francis and Lake St. Louis in
the Province of Quebec, Canada. In 1825 the LaChine Canal and locks were
built, making the River navigable from Montreal to Cornwall. In 1843, the
rapids west of Cornwall were passed by locks, and by 1845 the Beauharnois Canal
was completed. In 1847, the Farrans Point, Rapide Plat, and Galops Canals were
completed with a 9-foot draft, allowing barges, boats, and canoces to reach Lake
Ontario. These latter three canals, all located in Canada, are now known
collectively as the Williamsburg Canals. By 1875, the canals and locks had
been enlarged to accommodate 14-foot draft vessels. In the meantime, the
Welland Canals were being constructed, linking Lakes Erie and Ontario and
bypassing Niagara Falls. The first canal, which was 8 feet deep, was completed
in 1829. Later canals were completed in 1841 (9 feet deep), 1887 (14 feet
deep), and 1932 (23.5-foot draft). By 1940, twenty-foot draft boats could
travel from Duluth, Minnesota to the Gulf of St. Lawrence, except for a 184- -4
mile stretch from Lake Ontario to Montreal (Menefee 1940). .

History of Seaway Construction

Cooperative, international resource management started with the signing of the oy
Boundary Waters Treaty in 1909 by the United States and Canada. This treaty,
™ which provided principles, rules, and procedures for dealing with boundary
E water problems and uses, has been the cornerstone of resource development in ]
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boundary waters and also created the International Joint Commission (1JC).
5 . Under this treaty, no uses, obstructions, or diversions by one country which .. -
ﬂ would affect natural levels and flows in the other country and which were not »J
, permitted prior to the treaty, would be permitted without approval of the IJC.
B In 1920 the 1IJC began studying the feasibility of a navigation and power
L project on the St. Lawrence River. 1In 1921, they reported favorably on a
: proposal for a 25-foot deep waterway (with provisions for a 30-foot depth) and
a single-stage power development at the foot of Barnhart Island (Bryce 1982).

. In 1924, the Joint Engineering Board was formed to study the proposals and came B
: out with two alternatives -- one favored by the United States and the other -
; favored by Canada. The United States favored a 25-foot deep channel and a one- o
stage power development at Barnhart Island with a control dam at the head of
Galop Rapids. The Canadians favored a 30-foot deep channel and a two-stage
power development ~- one at Barnhart Island and one at Ogden Island (Bryce
1982).

In 1929, Canada approved a 16-mile canal between Lake St. Francis and Lake St.
Louis to provide water power for the Beauharnois Light, Heat and Power Company.
At the downstream end of the canal the Beauharnois Power Station was
constructed. An initial diversion of 40,000 cfs was permitted, with provisions
to gradually increase the canal size until essentially the entire river flow
could eventually be diverted through the canal. Combined with two locks which
were constructed at the downstream end of the canal, this canal allowed deep
draft navigation. An additional 53,000 cfs diversion was authorized in 1932,
and 30,000 cfs more was added in 1942 to provide the power needed during World
War II. The operation of the Beauharnois powerdam under the existing
authorizations had the effect of raising {compared to natural levels) the
minimum and low levels in Lake St. Francis and upriver, including the site of
the future St. Lawrence River Power Project (Bryce 1982).

A 1941 agreement by the United States and Canada called for completion of power
and navigation works in the International section of the River by 1948. This
was never ratified by the U.S. Congress. In 1942, the final report of the U.S.
Army Corps of Engineers recommended a plan very similar to what was eventually
' built. This plan included a powerhouse at the foot of Barnhart Island, Long
Sault Dam, a control dam near Iroquois, channel enlargements in the Galop
. Rapids to reduce velocities for navigation, and in other areas to reduce
r.> velocities and allow ice-packing to occur, a navigation channel in the South
=~ Galop channel (later modified to pass through Galop Island), and three locks,
two at Barmhart and one at Point Rockaway (on the U.S. side) (Bryce 1982).

A Power Priority Plan, similar to the Corps' report but without navigation
g features, was proposed in 1948 but never formally submitted to the 1JC. In
". 1951, the Canadians proposed an All-Canadian Seaway with a joint U.S.-Canadian
- power project. This proposal had the result of forcing the U.S. Congress to .
act. It was followed in 1952 by the submittal of power development plans to .
the IJC by the governments of the United States and Canada. Under these plans, ]

Canada would construct the necessary works for 27-foot navigation between Lake Y
Erie and Montreal. This action was followed by a variety of memorandums and
agreements between the two countries (Bryce 1982).
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In early 1953, the International St. Lawrence River Board of Control was
established by the I1JC to regulate outflows from Lake Ontario in accordance
with a regulation plan that would distribute the benefits of regulation among
the power, navigation, and shoreline interests on Lake Ontario and the St.
Lawrence River. This action was preceded by record high water levels on Lake
Ontario in 1952, which resulted in extensive flooding and damages. On November
5, 19535, by executive order, President Eisenhower designated the Power
Authority of the State of New York (PASNY) as the United States' entity for
power development on the St. Lawrence River. The order ensured that the power
project would proceed. The Canadians were still taking action on an All-
Canadian Seaway, which forced the U.S. Congress to act. On May 13, 1954,
Congress approved the Wiley-Dondero Act, which provided for U.S. participation
in the Seaway and created the St. Lawrence Seaway Development Corporation
(SLSIC). An agreement between the United States and Canada on August 17, 1954,
called for Canada to construct all the Canadian facilities and a lock at
Iroquois, while the United States would build a canal and locks at Barnhart
Island and conduct dredging operations in the Thousand Islands (Bryce 1982)
(Table 2).

On August 4, 1954, two weeks before the final notes of agreement were formally
exchanged, construction was started simultaneously by the United States and
Canada. On June 30, 1958, navigation was suspended; the dike at the Moses-
Saunders Dam was closed at 4:00 A.M. on July 1, 1958, and the power pool began
to fill. Seventy-two hours later, at 4:00 A.M. on July 4, 1958, the pool had
reached the approved level of elevation (EL236) and navigation was resumed.
Dredging below the powerhouse was completed in November, 196l. A final
“sweeping” of upstream channels by the Department of Transport in 1961 and 1962
ensured the required depths for 27-foot navigation (Bryce 1982) (Fig. 3).

Biological Studies of the River

Relatively few biological studies of the St. Lawrence River have been
conducted. Historical surveys are particularly scarce. Only two relatively
major biological surveys were conducted prior to construction of the Seaway in
the late 1950's. 1In 1930, the State of New York Conservation Department
conducted a biological survey of the St. Lawrence River watershed (State of New
York Conservation Dept. 1931). The survey concentrated on the fish and water
chemistry aspects of the watershed. Among the areas of study were fish
stocking policies, fish foods, general fish survey (including relative
abundance), fish parasites, chemical properties of the water, pollution,
aquatic vegetation, and plankton. Another major study was conducted by the
Academy of Natural Sciences of Philadelphia (1953) for Canadian Industries,
Ltd. This survey included information on benthic organisms, protozoa,
plankton, insects, algae, and fish. This study, however, was limited to a
relatively small segment of the River.

A variety of "small-scale" studies was conducted from 1918-1959. Merwin (1918)
studied common tern (Sterna hirundo) nesting. Other bird surveys (waterfowl)
were conducted by Hyde (1939) and Kutz (1948). Snakes and turtles were studied
in various areas between 1935 and 1941 (Toner 1935, 1936; Toner and de St. Remy
1941). Werner studied mammals (Werner 1956) and amphibians and reptiles
(Werner 1959). Fishery studies were conducted by Cuerrier and Roussow (1951)
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FIGURE 3

( Figure 3 is a color photograph located at the back of this report. )
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[lake sturgeon (Acipenser fulvescens)] and by Stone, et al. (1951, 1954)
[smallmouth bass (Micropterus dolomieui)]. Dore and Gillett (1955) conducted a
botanical survey prior to the formation of Lake St. Lawrence. Most of these
studies were limited in scope arnd were confined to localized areas.

Few studies were conducted in the years following the opening of the Seaway.
Some limited fishery work was conducted. Pearce (1961) reported on the ice
fishery of the St. Lawrence River, while McLeod reported on the fish of Lake
St. Lawrence almost annually from 1961 through 1968 (McLeod ND, 1961, 1963,
1964, 1965, 1966a, 1966b). McLeod's reports also included waterfowl surveys
(also Mcleod 1969, 1971), and Belanger reported on Canadian waterfowl hunter
success from 1965 through 1968 (Belanger 1965, 1966, 1967, 1968). Casselman
(1967) studied northern pike (Esox lucius) in the upper St. Lawrence River.

Recent surveys have been more numerous. Four major surveys have been
conducted. The St. Lawrence-Eastern Ontario Commission conducted a coastal
resources inventory in 1972 (Marler 1972; Leaf, Coffey, and Ferrell 1972;
Eschner and Wicker 1972; Webb, Bart, and Komarek 1972; Werner and Ford 1972;
Harper and Dean 1972; Tully, et al. 1972; Geis and Luscomb 1972).

The second, coordinated by the U.S. Fish and Wildlife Service, was undertaken
in 1976 to assess the potential effects of winter navigation (USFWS 1976a,
1976b, 1976c, 1976d, 1976e; Van Druff and Wright 1976; Werner 1976; Ringler
1976; Palm 1976; Mills and Forney 1976; Maxwell and Smith 1976; Kurczewski, et
al. 1976; Alexander 1976).
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A further study, published by the State University of New York College of
Environmental Science and Forestry in 1978, studied fish and wildlife resources ™~ 7
in the Winter Navigation Demonstration Corridor (Institute of Env. Program A
Affairs 1978). ool
In 1979, the U.S. Fish and Wildlife Service conducted a biological survey for jj‘:i‘::
the Additional Locks and Other Navigation Improvements Study (USFWS 1979) (see =
Tables 66-88 and Figs. 29-40 in Appendix D for site-specific data). This R
survey covered the entire International section of the River, but concentrated 3
in the locks area near Massena.
. Many of the same authors contributed to each of these studies, and some 1
continued work through various other grants and projects. These authors and o
- their work are summarized below: T
o Subjectl Year2 Authors3 o
;'; Fisheries 1966 Jol1liff, LeTendre 1
Y 1970 LeTendre, Schneider s
tL-' 1972 Werner, Ford )
. 1976 Werner, Ringler
1978 Dunning, Evans, Tarby
1979 Dunning, Evans, Tarby,
Panek
1982 Dunning, Ross, Gladden _ _
McCullough 1
o
X
."‘:]
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1
L
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9
1
1
1
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1
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4
K
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K
)‘i

----------------- ':.‘
I
S‘J‘bjwtl ) sz mrs3 -3
Birds 1975 Maxwell B
- 1976 Maxwell, Smith, Ruta, -]
Carrollan i~
1978 Maxwell, Smith y
1983 Maxwell, Smith,
Karwowski S
Mammals 1976 VanDruff, Wright, #it
Lackey .,..}
1978 VanDruff, Lamolino, o
Wright L
1982 Lamolino
1983 Lamolino i
Amphibians and Reptiles 1978 Petokas, Alexander ——;
1979 Petokas, Alexander o
1980 Petokas, Alexander o
1981 Petokas, Alexander e
1982 Petokas, Gawlik -
e
Benthos, Primary Productivity 1976 Mills, Forney y
1977 Mills, Forney o
1978 Mills, Smith, Forney ]
Vegetation, Wetlands 1972 Geis, Luscamb o
1976 Geis, Hyduke ]
1977 Geis, Kee .
1978 Geis, Hyduke, Raynal -4
1979 Geis, Hyduke, Raynal, 1]
Islands and Shoals 1978 Geis, Hyduke 5
1983 Geis, Hyduke __tl
1See Tables 52, 53, 55, and 57 for specific references for each species present Z"_'.-"l
along the St. Lawrence River. 11
2Year that report was published (the data were usually collected in the same or o
the previous year). -
3see Literature Cited for exact references. "
X g A variety of limited studies has been conducted at various times between 1960 :
i_ and 1983. The following is a brief summarization of these works: —
{
Subject Year Authors =
- X
- Fisheries 1960 Anonymous gt
- 1976 Marean ol
. .® 1977 BUFO —
15 -

.................




Subject Year Authors
Fisheries (Cont.) 1981 Menz
1982 Goodyear
Birds 1960 Anonymous
1969 Parker, Maxwell
1975 Woods, Morris
1977 Chamberlaine, BUFO
1978 Chanberlaine,
Bradstreet, McCracken
1979 Chamberlaine, Brown
1980 Longabucco, Brown
1982 Brown
Mammals 1960 Anonymous
1977 BUFO
Amphibians and Reptiles 1973 Woods
- 1974 Rivard, Smith
= 1976 Parsons, Smith
1977 BUFO
E Anthropods 1975 Anonymous
: Vegetation, Wetlands 1969 New York State Dept.
= of Envirommental
- Conservation
' 1975 Armstrong ——
1976 Marean N
1977 BUFO
1983 U.S. Fish and
Wildlife Service
A number of studies are ongoing. Osterburg (SWNY-Potsdam) and Ringler (SUNY-
ESF) are conducting independent studies on the muskellunge (Osterburg 1981,
1983; LaPan 1982; Anon. 1983), while Maxwell and Smith (SUNY-Oswego) are
censusing birds and studying common tern colonies. The St. Lawrence-Eastern BN
Ontario Commission is just completing an oil pollution response model which AR
describes important habitats along the River. 1
- d
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I1. METHODS
Habitat Mapping

Habitats along the United States' portion of the St. Lawrence River were mapped
from aerial photography. A search was conducted to locate available
photography. This was done via computer, word-of-mouth, and by checking
various agencies that produce or use aerial photography. Three time frames N
were needed to correspond with the three periods under study. For the e
historical, pre-Seaway period, photos prior to 1959 (when the Seaway opened) -
were needed. Since actual construction began in 1954, a time frame prior to
1954 was preferred. The most complete set available was from August 1941
(Table 3). Photo coverage was available for almost all of Jefferson County and
much of St. Lawrence County. A September, 1942, set was also available for
Franklin County. A May, 1955, set was available for St. Lawrence County from
Ogdensburg to the Franklin County line. All three of these sets were black-
and-white photography. The 1941 and 1942 sets were printed at a scale of
1:20,000. The 1955 set was available as blow-ups (scale unknown) and at a
scale of 1:15,000 (both sets were used for interpretation). A 1948 set for
Jefferson County was rejected because the quality was not as good as that of
the 1941 set.

Ae « SEOD

For the post-Seaway historical period, photos taken between 1959 and 1965 were
desirable, with 1959 the preferred time period. A complete set of June, 1959,
photos at a scale of 1:20,000 was available for Jefferson County. Photos of
St. Lawrence County and Franklin County from May and June, 1962, were available
at a scale of 1:20,000. All three sets were in black-and-white.

RO0RS ARSI
f

A variety of photo sets was available for the present time-frame. An April,
1979, color set at a scale of 1:12,000 was chosen. The 1979 photos were the
best aerial photos available for the St. Lawrence River. Because of the N
clarity of these photos, and to allow production of a map with more complete A
habitat descriptions for future use, upland land-use categories were identified g
and were broken down into sub-categories for the "present" time-frame. -

After the photos were acquired, habitats were identified and transferred to
mylar overlays. Since most of the photos were available as stereo pairs, a
stereoscope was used to identify habitat types. When this process was
completed, the habitat data were transferred to navigation charts using a zoom
transfer scope. The charts were at a scale of 1:15,000, while the photos
ranged from less than 1:12,000 to 1:20,000. Navigation charts (produced by the T
National Oceanic and Atmospheric Administration) were chosen rather than the
more commonly used U.S. Geoloyical Survey topographic maps for two reasons: 1)
the larger scale, 1:15,000 as opposed to 1:24,000; and 2) the accuracy of the 2
depth soundings and contour lines. Since some areas of the River were only
mapped at a scale of 1:30,000, these maps were blown up to a scale of 1:15,000.
A total of 15 charts was needed to cover the International section of the St.
Lawrence River.

Following the transfer of habitat data onto the navigation charts, the islands,
shoals and littoral areas were identified and labelled on the charts. These
areas were added to the maps by tracing the contour lines shown on the charts.
A different color was used to delineate each habitat type. Since the depths

.............................................
.........................................................
............................................
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Table 3. Available aerial photography for the St. Lawrence River.
Where to -
Date Flown Scale Counties Obtain Comments s
PRE-SEAWAY o~
August 1941 1:20,000 Jefferson, St. 1,4 Spotty coverage outside s
Lawrence, Franklin of Jefferson Co. (Photos ;.
were taken but not o
obtainable) S
September 1942  1:20,000  Franklin 5 =
September 1948 1:20,000 Jefferson 1 Spotty coverage o
May 1955 Variable St. Lawrence, 11 .
Franklin e
POST-SEAWAY "
May 1959 1:20,000 Jefferson 1 Available at USFWS -
(Cortland) L
June 1962 1:20,000 St. Lawrence, 2,3 Available at USFWS ,f
Franklin (Cortland) ) o
July 1966 1:20,000 Jefferson 1 —_— -
April 1968 1:24,000 Jefferson, St. 6 LUNR Survey .il
Lawrence, Franklin B
PRESENT N
May 1972 1:24,000 Franklin 10 -—
Spring 1972 1:12,000  Jefferson 9 o
March 1973 1:48,000  Jefferson 9
May 1975 1:24,000 St. Lawrence 8 -
September 1978 1:38,000 Jefferson 1 i;
September 1978 1:40,000 Franklin 2 :::
April 1979 1:12,000 Jefferson, St. 7 Color; available at -
Lawrence, Franklin SLEOC, USFWS (Cortland)
1. ASCS Watertown, NY#¥
2, ASCS Malone, NY*
3. ASCS Canton, NY* LT
4. SUNY-ESF Syracuse, NY o
18 o
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Table 3 . (continued) -

5. National Archives Washington, bC’ =

6. Lockwood Mapping Rochester, NY** ;i

7. James Sewall Co. O1d Town, ME' '

8. Real Property Tax Services Canton, NY ff

9. Jefferson Co. Tax Mapping Watertown, NY IE

10. Real Property Tax Office Malone, NY Q:

11. U.S. Army Corps of Engineers Buffalo, NY ff

*Purchase from: U.S. Dept. of Agriculture 7.
Aerial Photography Field Office, ASCS-USDA

222 West 2300 South o3

P. 0. Box 30010 5

Salt Lake City, Utah 84130 o

801-524-5856 (Commercial) 588-5856 (FTS) -

*purchase from: Cartographic Branch ”

National Archives
Washington, DC 20408

**pyrchase from: Lockwood Mapping
P. 0. Box 9790
580 Jefferson Rd.
Rochester, NY 14623
716-244-9840

it e e
AR R
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purchase from: James W. Sewall Co. NS
P. 0. Box 433 s
01d Town, Maine 04468 B
207-827-4456 =
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and configuration of the River changed radically following construction of the
Seaway, 1953 navigation charts were cbtained and used to delineate the shoals
and littoral areas on the charts for the pre-Seaway time frame. The transfer
of contour lines from the 1:30,000 scale historical charts to the new 1:15,000
scale charts was accomplished using the zoom transfer scope.

When all charts were completed and proofed for errors, the three sets of charts
(three time frames) were cross-checked for consistency. The completed charts
were then taken to the National Coastal Ecosystems Team (U.S. Fish and Wildlife
Service) in Slidell, Louisiana, where they were digitized and entered into a
computer. The computer was then used to produce tables showing information
such as the quantity and location of each type of habitat, and how it changed
from one time frame to the next. The computer was also used to generate maps
showii 3 habitat changes over time (see Figures 4-6 in rear pocket). The
computerized information will also be available for future habitat comparisons.

Mapping Conventions and Descriptions of Zones

The categories used for mapping the habitats of the St. Lawrence River were
taken from Cowardin, et al. (1979) (Table 4).

"For purposes of this classification, wetlands must have one or more
of the following three attributes: (1) at least periodically, the
land supports predominantly hydrophytes; (2) the substrate is
predaminantly undrained hydric soil; and (3) the substrate is nonsoil
and is saturated with water or covered by shallow water at some time
during the growing season of each year." (Cowardin, et al. 1979).

For this study, islands and shoals have been placed into different categories
from the mainland. To distinguish an island from a shoal, an island is defined
as any offshore landmass greater than 1 acre in size and surrounded by water,
or islands or rocks named as islands on U.S. Geological Survey (USGS)
topographic maps or National Oceanic and Atmospheric Administration (NOAA)
navigation charts even if less than 1 acre in size. A shoal is defined as any
offshore (i.e., outside the 18-foot contour along the mainland or an island)
shallow water area less than 6 meters (18 feet) in depth and less than 1 acre
in size if exposed. Shoals may be rocky or sandy and include rocks that are
exposed, rocks that are sometimes submerged and sometimes exposed, and/or
submerged rocks. Those areas that meet this definition but are designated on
USGS maps or NOMA charts as islands are not included. These definitions have
been adopted with modifications from Geis and Hyduke (1983).

For the set of maps representing the present conditions (1979), the upland was
broken down into five categories, defined as follows: (1) Active agricultural
(Uy) - pasture, cropland, and orchards; (2) Developed (Uq) - towns, marinas,
etc.; (3) Successional (Ug) - areas once farmed, logged, or otherwise disturbed
(vegetation can include old field or shrub types); (4) Wooded (U,) - deciduous,
coniferous, mixed, and plantation vegetation; (5) Rock outcrop (U,.) - areas
with exposed bedrock and poorly developed soils which may be vegetated with
either herb/shrubs or tree/shrubs (Table 5). Uplands located on islands
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Table 4 . Wetland classification system used to produce habitat maps of the
St. Lawrence River for three time frames. (Cowardin, et al. 1979).

RIVERINE SYSTEM-R
SUBSYSTEM CLASS SUBCLASS
TEERE EM  EMERGENT HETLAND+——— (2) NONPERSISTENT
! (1) BEDROCK
[ ‘ — RB  ROCK BOTTOM— (2) RUBBLE
- ' H COBBLE-GRAVEL
’: ' 2) SAND
| ——— UB  UNCONSOL IDATED———— i3; MuD
[ . BOTTOM 4) ORGANIC
S ; 51; ALGAL
[ - 1 TIDAL | 2) AQUATIC MOSS
-~ ‘ AB  AQUATIC BED §3 ROOTED VASCULAR
R : 4) FLOATING
2 LOWER— | {1; BEDROCK
PERENNIAL- - - -1 RS ROCKY SHORE 2) RUBBLE
N~ 1) COBBLE-GRAVEL
e 2) SAND
—— US UNCONSOLIDATED— 3) MUD
SHORE 4) ORGANIC
5) VEGETATED (pioneer)
3 UPPER
PERENNIAL:
——0W *open water/unknown
bottom
(1) BEDROCK T
2) RUBBLE o
3) COBBLE-GRAVEL 23
4) SAND i
4 INTERMITTENT. SB  STREAMBED— 5) MUD .
6) ORGANIC S
7) VEGETATED (pioneer) m
o
+EMERGENT WETLAND class only in RIVERINE TIDAL and RIVERINE LOWER PERENNIAL IC:Z:Z
systems RO
. =
(,,__9_- *Terms added by U.S. Fish and Wildlife Service National Wetlands Inventory —
M . .-- J
1
1
21 ?._—.'::
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(continued)

g Table 4 . ffﬁ
3 Y
: LACUSTRINE SYSTEM - L sl
RO
SUBSYSTEM CLASS SUBCLASS ]
(1) BEDROCK "
T—RB ROCK BOTTOM (2) RUBBLE "
" glg COBBLE-GRAVEL -
[-——UB UNCONSOLIDATED—————— (2) SAND T
BOTTOM (3) MuD L
(4) ORGANIC T
1 LIMNETIC (1) ALGAL s
(2) AQUATIC MOSS _
l———AB AQUATIC BED (3) ROOTED VASCULAR ]
(4) FLOATING o
———0W *open water/ :72
“unknown bottom s
(1) BEDROCK e
—RB ROCK BOTTOM (2) RUBBLE B
(1) COBBLE-GRAVEL L
(2) SAND o
———UB UNCONSOLIDATED (3) mup -
BOTTOM (4) ORGANIC R
(1) ALGAL R
(2) AQUATIC MOSS e
}———AB AQUATIC BED (3) ROOTED VASCULAR 2
(4) FLOATING —
_ (1) BEDROCK 2
2 LITTORAL RS ROCKY SHORE (2) RUBBLE >
(1) COBBLE-GRAVEL o
(2) SAND
| US  UNCONSOLIDATED (3) MUD "
SHORE (4) ORGANIC e
(5) VEGETATED (pioneer) .
EM EMERGENT NETLAND-——————-—-1 (2) NONPERSISTENT R
OW *open water/ 713
unknown bottom ;ﬁ
R
el
s
.":'._‘:
22 -z
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. Table 4 .

(NO_SUBSYSTEM)

L (4) FLOATING
> (1) COBBLE-GRAVEL
o (2) SAND
- _____US UNCONSOL IDATED (3) mup
o SHORE (4) ORGANIC
L (5) VEGETATED (pioneer)
3 ; (1) MOSS
-9 p—ML MOSS-LICHEN WETLAND———1 (2) LICHEN
h e (1) PERSISTENT .
- P PALUSTRINE ———EM  EMERGENT WETLAND (2) NONPERSISTENT .
(1) BROAD-LEAVED DECIDUOUS -
———SS  SCRUB/SHRUB WETLAND (2) NEEDLE-LEAVED DECIDUOUS:::
(3) BROAD-LEAVED EVERGREEN i
z FO FORESTED WETLAND (4) NEEDLE-LEAVED EVERGREEN =--
: (5) DEAD o
OW *open water/unknown :
; bottom -
S
6!’5
3
S "..1
... —
:::-. :::.‘l
Ty S T et et T e e e T e e e e e T S T e e e e
. T e e e e R e S A R et R i i T A SR SN S STV NN

(continued)

PALUSTRINE SYSTEM
CLASS

‘r-————RB ROCK BOTTOM

UB UNCONSOLIDATED
BOTTOM

AB AQUATIC BED

SUBCLASS

- N R e T . e

L

S e
. .
PR

(1) BEDROCK
(2) RUBBLE

(1) COBBLE-GRAVEL
(2) SAND

(3) MuD

(4) ORGANIC

(1) ALGAL
(2) AQUATIC MOSS
(3) ROOTED VASCULAR




g ' Table 4 . (continued)
WATER REGIME MODIFIERS

' Tidal Nontidal
2 L SUBTIDAL H PERMANENTLY FLOODED
o M IRREGULARLY EXPOSED G INTERMITTENTLY EXPOSED
- N REGULARLY FLOODED F SEMIPERMANENTLY FLOODED
'. P IRREGULARLY FLOODED C SEASONALLY FLOODED
’ V PERMANENTLY FLOODED - TIDAL B SATURATED
A TEMPORARILY FLOODED
- T SEMIPERMANENTLY FLOODED - TIDAL J INTERMITTENTLY FLOODED
- R SEASONALLY FLOODED - TIDAL K ARTIFICIALLY FLOODED
v S TEMPORARILY FLOODED - TIDAL D *seasonal/well-drained
!‘ C *seasonal/saturated
. Z “*permanently flooded/
= U *unknown intermittently exposed
: Y *semipermanently flooded/
I.: seasonally flooded/saturated -

W *temporarily flooded/ :

intermittently flooded

i ' SPECIAL MODIFIERS SOIL MODIFIERS S
- — -~
: x EXCAVATED b *beaver g ORGANIC -
. IMPOUNDED n MINERAL
o DIKED :
' PARTLY DRAINED ==
f FARMED —
- r ARTIFICIAL
> WATER CHEMISTRY MODIFIERS -
b
R Salinity Modifiers pH Modifiers "‘:
Coastal Inland 1
bl 1 HYPERHALINE 7 HYPERSALINE a ACID B
i 2 EUHALINE 8 EUSALINE t CIRCUMNEUTRAL
o 3 MIXOHALINE 9 MIXOSALINE 1 ALKALINE
j-" 4 POLYHALINE POLYSAL INE
. 5 MESOHAL INE MESOSAL INE
- 6 OLIGOHALINE OLIGOSALINE
b 0 FRESH 0 FRESH
C )
3 ”
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utilize the same mapping conventions with a subscript “i” added. All upland
areas were designated "U" on the pre-Seaway and post-Seaway map sets, with a
subscript "i" added to island upland (Table 5).

Four wetland categories were defined. A subscript "i" is used to distinguish
wetlands located on islands from those located on the mainland.

Broad-leaved deciduous forests (PFQl) are characterized by woody vegetation
that is 6 meters (20 feet) tall or taller (Table 5). These wetlands generally
occur on mineral soils or highly decomposed organic soils. They normally
consist of an overstory of trees, an understory of young trees or shrubs, and
an herbaceous layer. Common dominants are species such as red maple (Acer
rubrum), American elm (Ulmus americana), ashes (Fraxinus spp.), and swamp white
cak (Quercus bicolor) (Cowardin , et al. 1979).

Broad-leaved scrub/shrub wetlands (PSS1) are dominated by woody vegetation that
is less than 6 meters (20 feet) tall. There may be a successional stage
leading to forested wetland or relatively stable communities. The species
include true shrubs, young trees, arnd trees or shrubs that are small or stunted
because of environmental conditions. Typical dominants are species such as
alders (Alnus spp.), willows (Salix spp.), buttonbush (Cephalanthus
occidentalis), red osier dogwood (Cornus stolonifera), and young trees of
species such as red maple and spruce (Picea spp.) (Cowardin, et al. 1979).

Emergent wetlands (PEM) are characterized by erect, rooted, herbaceous
hydrophytes, excluding mosses and lichens. These wetlands are dominated by
perennials and vegetation is generally present for most of the growing season.
They generally maintain the same appearance from year to year. Among the
dominant plants are cattails (mha spp.), bulrushes (Scirpus spp.), sedges
(Carex spp.), reed grass (Phragmites communis), manna grasses (GL ia spp.),
purple loosestrife (Lythrum salicaria), smartweeds (Polygonum Spp.), swamp
loosestrife (Decodon verticillatus), arrowheads (%ittana spp.), pickerelweed
(Pontederia cordata), and arrow arum (Peltandra virginica) (Cowardin, et al.
1979).

The rooted vascular and floating vascular categories were combined because of
the difficulty in distinguishing these two types aon the black-and-white aerial
photos. This new category, rooted vascular/floating-leaved (R2AB3), occurs at
all depths within the photic zone. It often is found in sheltered areas with
little water movement. Among the dominant plant species are waterweed (Elodea
canadensis), pondweeds (Potamogeton spp.), water lilies (Nymphaea spp. and

Nuphar spp.), duckweeds (Lemna spp. and Spirodella polyrhiza), coontail
lCeragallum demersum), and water celery 153111' sneria americana) (Cowardin,
et al. 1 .

Several categories for shoreline and open water were used. All segments of the
River downstream from Tibbett's Point to the Iroquois Dam, and downstream from
the Moses-~Saunders Dam/Long Sault Dam/Snell Lock area to the International
border were considered riverine. The area between Iroquois Dam and the Moses-
Saunders/Long Sault/Snell Lock area was considered lacustrine because it was
impounded and Lake St. Lawrence had been formed. Iroquois Dam was arbitrarily
chosen as the upstream border of the impoundment because no precise border
exists, and Iroquois Dam has been used in past studies to depict the start of
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Table 5_. Mapping categories, conventions, and abbreviations used to produce
habitat maps of the St. Lawrence River for three time frames.

n | UPLAND (MAINLAND)
i. Category Mapping Convention Abbreviation*
{- Active agricultural Ua Ml
- includes pasture, cropland,
and orchards.
;j Developed Ug M2
- includes towns, marinas, etc.
Successional Us M3
includes areas once farmed, logged,
or otherwise disturbed; vegetation
can include old field or shrub.
Wooded Uw M4
includes deciduous, coniferous,
mixed, and plantation vegetation.
Rock outcrop _ Ur M5
includes areas with exposed bedrock
and poorly developed soils; vegetated
with either herb/shrubs or tree/shrubs.
UPLAND (ISLAND)
Category Mapping Convention Abbreviation*
Active agricultural Uia Il
Developed Uid I2
Successional U, I3 <
| is -
Wooded | in 14 -. i
Rock outcrop Ui I5 ,:3
R
3
]
o
)
R
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Table 5 . (continued)
WETLAND (MAINLAND)

Category Mapping Convention

Broad-leaved deciduous forest PFO1
Broad-leaved scrub/shrub PSS1
Emergent PEM
Rooted vascular floating-leaved R2AB3

Palustrine open water POW

WETLAND (ISLAND)

Category Mapping Convention
Broad-leaved deciduous forest PFOli
Broad-leaved scrub/shrub PSSli
Emergent PEMi

Rooted vascular floating-leaved RZAB3i
Palustrine open water Powi

WATER
Category Mapping Convention
River Segment

Shallow littoral mainland (< 6 ft.) R2UB

Deep littoral mainland (6-18 ft.) R2UBH
Deepwater (> 18 ft.) R20WH
Shallow shoal (< 6 ft.) R2RB

Deep shoal (6-18 ft.) R2RBH
Streambed mainland R2SB
Shallow littoral island (< 6 ft.) R2uB,

Deep 1ittoral island (6-18 ft.) R2UBH,
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Abbreviation*
M6
M7
M8
M9
POW
Abbreviation*
16
17
I8
19 -
POW, ‘
-
Abbreviation* f?j
R o
R2 =
R3 3
R4 1
RS ]
-3
R6 %
R7
R8 )
g2
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: Table 5 . (continued) e
i
P Category Mapping Convention Abbreviation* -
é;i Streambed island R2SB; R9 gi
Si Breakwater, Dam R2RS,. RO 55
_ Mudflat mainland R2US3 RX ™
Mudflat island R2US3; RY :
i:: Category Mapping Convention Abbreviation* tjj
g‘ Impounded _ Segment >f
b Mudflat mainland ‘ . L2US3 L1 ‘
Shallow littoral mainland (<6 ft.) L2uB L2 .-
Deep littoral mainland (6-18 ft.) L1uB L3
Deepwater (>18 ft.) L10WH L4
Shallow shoal (<6 ft.) L2RB L5 - =
Deep shoal (6-18 ft.) " LIRB L6 i
Mudflat island L2us3; L7 £
Shallow littoral island (<6 ft.) L2UB; L8 :
Deep littoral island (6-18 ft.) L1UB; L9
Breakwater, Dam L1RS, Lo
Flooded stream channel LOW LOW :‘

*Abbreviations are used on the pre-seaway (1941-1955) and post-seaway (1959-1962)
charts. Regular mapping conventions are used on the present (1979) charts.
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Lake St. Lawrence. fThe entire River was considered riverine on the historical
(pre-Seaway) charts since the dams and locks did not exist. Riverine mapping ;
conventions began with an "R", while lacustrine mapping conventions began with -
an "L". For purposes of this study, the shallow littoral zone (R2UB or L2UB)
(Table 5) was defined as the open-water area between the shoreline and the 6- AR
foot contour depicted on the NOAA navigation charts. This zone is -
characterized by a dense growth of rooted aquatic macrophytes and is important
as spawning and nursery sites for fish. The deep littoral area (R2UBH or L1UB)
was defined as the open-water area between the 6-foot and 18-foot contours.
This zone contains important fish habitat and is characterized by low density
rooted aguatic plant growth. The 18-foot contour is a reasonable approximation
of the limit of rooted aquatic vegetation. The subscript "i" was appended to y
N the mapping convention when the littoral zone was surrounding an island and was C
L separate from the mainland littoral area (e.g., an island located between the

('._

L/

N

T,
1
L]

o i}
e

mainland and the 6~foot contour would not have its own littoral zone; the o
littoral area around the island would be considered part of the mainland .
littoral zone). These definitions have been adopted with modification from . ]
Geis and Hyduke (1978a, 1983).

' Shoal areas were broken down into shallow shoals (R2RB or L2RB) and deep shoals
. (R2RBH and L1IRB) (Table 5). All shoal areas within a 6~-foot contour line were
L considered to be shallow shoals. All shoal areas between 6-foot and 18-foot

contour lines were defined as deep shoals. A shallow-water area (i.e., a T {
polygon formed by a 6-foot contour line) located within the 18-foot contour .
line along the mainland or around an island was considered to be shallow ST
littoral (either mainland or island) rather than shallow shoal because it was D
not surrounded by deepwater. All water greater than 18 feet in depth was
considered to be deepwater (R20WH or L1OWH).

Several other seldom-occurring categories were defined. Palustrine open water
(POW or POW;) was an open-water area surrounded by wetland (upland ponds were
not includ (Table 5). Large breakwaters and dikes extending perperdicular
to shore or surrounded by water were designated by the conventions R2RSr or
LIRSr. Dams were also considered in this category and were arbitrarily placed
in riverine or lacustrine since they represented the dividing line for the two
areas. Mud flats (R2US3, R2US3;, L2US3, or L2US3;) were defined as
unconsolidated shores with a mud substrate. These were found in rare instances
where great water level fluctuations occurred, exposing the mud for a portion
of the year but not long enough for plants to become established. The final
category used was streambed (R2SB, R2SB;, or LOW). This category included the
open—-water areas of tributary streams where no contour lines were present to
distinguish shallow and deep littoral areas.
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Literature Search

wWhile the mapping was being done, a search for literature, both published and
unpublished, was conducted to locate all the data available on the St. Lawrence
River. The collected literature was organized and cataloged. The reports and
data were then searched, and all information on the abundance of each index
species was tabulated. Information was also obtained on the habitat
requirements and preferences of each index species.
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e The literature information was then used in conjunction with the mapped habitat
data to determine changes in habitat availability for index species. The data
e were also used to describe the current ecosystem and to identify those areas

- where studies are needed to better understand the system.
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The St. lawrence River starts as the outflow of Lake Ontario. At any moment in
time, prior to the construction of the St. Lawrence Project, the volume of
outflow was dictated by the level of Lake Ontario (including wind set-up) and
the channel capacity, which consists of the channel cross section, channel
roughness, and channel slope. The outflow is now regulated. Historic water
levels (1900~1978) for Lake Ontario by year and month are provided in Table 6,
while outflows (1860-1983, as recorded at the Cornwall, Ontario gauge) are
provided jin Table 1.

Pre-Seaway

Prior to construction of the St. Lawrence Seaway, there were no major water
level and flow controls on the St. Lawrence River. River flows were relatively
uniform, however, due to the great storage basin of the Great Lakes System.
Mean annual flows, based on the gauge at Cornwall, ranged from 184,000 cfs in
1934 and 1955 to 280,000 cfs in 1861 (Table 1). The 1930's were relatively dry
years. Mean annual flows from 1931 to 1942 ranged from 184,000 cfs to 220,000
cfs, well below the pre-Seaway average of 241,000 cfs. For the ten-year period
immediately prior to the Seaway opening (1949-1958), the mean annual flows
ranged from 219,000 cfs in 1958 to 277,000 cfs in 1952 (Table 1). During the
period from 1949 through 1958, the lowest mean monthly flow was 207,000 cfs
(Table 1) in November, 1958, and the highest was 305,000 cfs in June, 1952.
The mean annual flow for the ten-year period (1949-1958) immediately prior to
the power pool formation at Moses-Saunders Dam was 251,000 cfs.

The lowest range in monthly means for any year between 1860 and 1958 was 23,000
cfs, which occurred in 1906, 1928, and 1958 (Table 7); the 1958 range was the
lowest for the ten-year period prior to the Seaway opening (Table 8). The
highest range in monthly means for any pre-Seaway year was 86,000 cfs in 1893.
For the 1949-1958 period, the highest range was only 64,000 cfs (in 1951). The
average annual range in monthly means (i.e., the annual range equals the
difference between the maximum monthly mean and the minimum monthly mean)
during this period was 46,000 cfs, while the average annual range in monthly
means from 1860 through 1958 was 51,000 cfs. These data are indicative of
relatively uniform flows throughout the years and from month-to~month. In
addition, the ranges during the dry years in the 1930's were as great or
greater than the ranges during the relatively wet years of 1951-1953.

The total fall over the 540 mile length of the St. Lawrence River was
approximately 245 feet, about one~third of which occurred in the International
section. The elevations averaged E1.245 at Lake Ontario, E1.229 at Point
Rockaway (present location of Iroguois Dam), and E1.159-169 at Barnhart Island
(present location of Moses-Saunders Dam) (NYS Dept. of Health 1963).
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